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DETAILED ACTION 
Election/Restrictions 

1 . Applicant's election without traverse of Group I, claims 1-17 in the reply filed on 6/3/08 
is acknowledged. 

Specification 

The claims in this application do not commence on a separate sheet or electronic page in 
accordance with 37 CFR 1 .52(b)(3). Appropriate correction is required in response to this 
action. 

Claim Rejections - 35 USC §103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A palcnl may nol be oblaincd Ihough the invention is not identically disclosed or described as set Ibrth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1,5,6. 9-14, 16, and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Tajima et al (5,998,089 or JP 10-90893). 

Tajima et al disclose a UV/VIS (200 to 800nm) negative working curable resist composition 
comprising a fuUerene compound, a (meth)acrylate compound comprising a furan, thiophene, or 
pyrrole ring (having ~50,000 MW), a pigment, a solvent, and other monomers in the polymer 
backbone including polyimides, polyvinyl alcohol, methacrylic acids, and others: 
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The pK-sent mvention relates to a photosensitive resin 
compositmn containing a FnIIenoD as photoseitsitive 
cmssIiuMng agent. More prociseiy,; it relates to a photosen- 
sitive rcv^io composition which is photo-ciirable even with 
light of visible range.. The. photoseasitwe resia coaiposition 
of the present inveation is useful as, for example,: s photo 
fsslst used in the fields of sem.ico.adii.clor dev.iecs, liquid 
crystal elements and the like. 

Eeskts Btiiizing foliereoes hwe also been koowa. For 
example, Japanese Patent Unex;smmed Pttblication No< Hei 
6-167S12 (JP-A~i67S12/B4) discloses apkottssensitive com- 
position comprising s FuUenon and a photcsensitive mate- 
rial. Japanese Patent Unexamined Publication No. Hei 

6- 19136 (JP-A- 191 36/84) discloses a photosensitive oiate- 
rial obiiined by introdiicing photosensitive groups into a 
fallereii.e., Japanese Patertt Uttexamiaed PnblicAiion No. Hei 

7- 1344.13 (IP-A- 134413,^5) discloses a process for maMog 
devices liidHzitig & resist mater. ial contaiciag a fiilkreiie. 
These compositions or process are basically for producing 
iiims by Iinkin.g fullerenes one another and require a isrge 
amoimt of fullersfles. However, fullerenes are presently 
©sspensiv© materials and, therefore, the productioa of pho- 
toresists using these compositions is not practical, 

Japanese P.ateni Unexamined Pubiicaiion No. Hei 
7-62105 (JP-A-62i05.«5) discloses a fulierene-containing 
silicon polymer^ and describes that the polymer is a photo- 
sensitive resin containing fullerenes in its bscMjone and its 
photicsei^itiviiy is obtained by the silicon atoms oontsmed 
in the bac^one. 

The backbooe of the polymer compound is not particu- 
I larly limited and it may be, for example, but not limited to, 
& poly(meth)acr54ic acid, polyviDyl alcohol, polyiniide or 
the like. 

2. The composition of ckim 1, wherein th.e hetefocyclc is 
a ssbslitiit^ or iinsubstituted furan, thiophene or pyrrole 

ring. 
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5, The composition of daiio 1, wherein tbe polymer 
compound is poiy(metliacryiic acid fUran ester),. 

6, The compositioE of claim 5, wfeeieiE ths poly 
(metkacrylic acid iasm. t&icr) is & polymer kavkg & uoit 
represented by formula. {4): 




It wouldhave been obvious to one of ordinary skill in the art to prepare the material of Tajima et 

al choosing to also employ a polyimide in the poljnner with the (meth)acrylate compound. 
4. Claims 7 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tajima et 
al in view of Mattay et al (WO 96/26186) of Bellavia-Lund et al (Phosphorous, Sulfur, and 
Silicon article). 

Tajima et al has been discussed above, but while teaches that various known fuUerenes 
may be employed, fails to specifically teach a heterocyclic fullerene derivative. 

Mattay et al disclose a useful fullerene derivative having a nitrogen-containing 
heterocyclic group (azafuUerene). These compounds are known fuUerenes. 
Similarily, Bellavia-Lund et al also disclose known azafiiUerenes and that they are known 
fullerene derivatives. 
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It would have been obvious tone of ordinary skill in the art to prepare the material of Tajima 
employing known fuUerene variations useful and known in the art as the fuUerene in its 
composition. 

5. Claims 2-4, and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tajima et al in view of Okada et al (2004/0265731). 

Tajima et al has been discussed above, and while it teaches that various monomers 
including polyimides may be included in the material, the reference fails to specifically detail the 
types of polyimides and other monomers. 

Okada et al disclose a negative resist material comprising various polyimides formed 
from heterocycles and also those containing siloxane portions that may be used singly or in 
combination. Their addition in to methacrylic monomer containing materials results in 
advantages in chemical and heat resistance. 
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[0023] Filler., in iisiiig the photosensitive lesm coispo- 
sitioB or lbs pbotoseosirivs cover lay film, how to expose 
them to the Hgbt md deyslop them is also m iaiportant 
factor. In general an alkali aqueoss isolutjos is iised in 
lighl-s-xpo^sisg snd dsvelopmenL. It is an sdvantags tbst ibe 
photosensitive cover lay Ska whose main component k tliie 
(sssstliJsciyL resis, c:as be surely de-veloped benaiiise the 
(melh)s.Gryi ty^s resia hss. a esi'bGxjii g]:"Qiip, which k s 
IsydrophiMc group. However, as described above, the pko- 
toseasitive covef hy film whose main comfioeent is the 
(m:stli)&cr3fi resiti h&s a. pf oblesi iliat the fllm^ aft^r curisg, 
becomes poor in hiest lessstanoe, chemic;al r^ktauoe, asd 
foldii^^ rs5iis5;aiics. 

[0C(24] As described abow, in case ihe phoEosens-itive 
resic composition, or the photosensitive fiiis produced 
tbere&om is ^ased is the electromc parts, it is not easy to 
Sitlais suSieisM pfopertiss both before and sSer eurisg.. 
Thus, ihere is a limit m raw aaterials to use foif the 
production of the photosensitive resin composition and the 
photosensitive film. 

[0025] The- presest investios is cati^^<l Ib view of the 
foregomg probkms. An object of the present inventioB is to 
provide (s) a phoSosensitivs resia corsposiiion thai contains 
E polyimide, that has excellent properties, and that has s high 
pract,ica.bility to be- suitably used isi ckctroiiic parts asd the 
like, (b) a photosensitive cover lay, a ilm photosensitive 
fihn, and a lamiaate, which are produced from the photo- 
senai^w resin compositien, the film photosensitive film 
being aiitssbie for tise as s photosensitive dry resist Shs> 



[(M)[26] The irrveniois of the pr^nt invention, as a result 
of dilgefif study iti view of the afofemeationed problem, 
fousd out that use of a compositios in vthkh st least a (A) 
s-olubls pDljisside haviisg a particukr stnicturs and & (B) 
(metli)s.cr>'Mc compound contsining at ie^t ose K^rbon- 
carlxsn double boad make* it possibk to attain a photcisen- 
sitivs film and a kminate having sxcelkm properdss, which 
are siiitably employable ss 5 pbotosensitiye cover lay fikn 
a photossnsitive dry film resist. The present invenlion is 
based on she fiadiisg,. 
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[TOSS] Specifically, tise polyirnide (A-1) may be s first 
pQlvimide (A-l-l) or a secoiLd polyisnide (A- 1-2), the first 
pohisuide (A-l-l) having & rscarriag unit presented by 
Fonnuk (7); 



CO 




[0060] (wbeie R^^ is idssticsl wi^b R^^ is Fbrmiila P), 
and R'^ are Msntical wim and R^-' In Formak (4), and 
a. is any one of inSegers 3 to 30)., and dis secocd polyiaiide 
(A-1 -2) havitig a,, recurris^ Tsait repfesested by Formula (S): 




[O061]_ (wbereR'^ is ideatical wifli R^^ is Forfflak(3), R^^ 
and are resp&tively sdeniicd with R*'* ssd R^ is Fdr- 
aj-ula (5), ib is tay oae of integers 0 to 3, aM c is aa integer 
of 1 or 2). 

la other wortfe, the polyimide (A-I-1) is the (A-l) 
solisbie polyiaslde in wMch R"^ in Foriaiils (3) is the 
siiosine stmctars repiesenSed by Fomnsk (4), and the 
polytmi{Se(A-i-2) is the (A-l) soluble polyimide in whicli 
R " m Formufe is the sromatkj lisg structoie represented 
by Fe^nnub (5), 

[00fi3] The photosessMve reaa coraposMon td th« 
pre^ssnt im'satisn is so anas^ed that as to coatain at le^ one 
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of ihe first, polyimid^A-l-l) and the- secorsd polyiirside<'A.- 
1-2), a,s the (A-1) soluble poiyiiiiide. However, it is most 
preferable tkal the photosensitive resin compositicn hsve 
both the two types of the polj-imides. It is mors prefersljle 
that,: besides the S:wo types of the poUinndes,: lbs phoiosen- 
siiive mua compositioii fiirtlier contaia a f>ol>fimide other 
diaa the two types of the polyimidesK SpedficaJly, tlie other 
fwolyifflide is a polyimids ia wMch R-^ h a structure (divalea: 
QSgasiic group) other thaa ths siloxme stmeture represested 
by Formula (4), and the aromatic ring stnictare repssses^^ 
by Formula (5), For essy explanation^ She Qther poiiyimide is 
denoted as a ''thiid polyimide'*. Therefore, the pisotosensi- 
live resiis composition of the prsseat ijsveniioa may coniaia 
a polyimids (the third polyunide) that is other than the (A) 
soluble polyimide* Note it is possible to describe the 
third polyimids as a polyimide tmX has a recurring 
haviisg a stricture represensed by Fonnda (3) In wMch R^^' 
is replaced wiih R^. 

It would have been obvious to one of ordinary skill in the art to choose the combination 
of polyimides as depicted in formulas 7 and 8 as taught by Okada et al. 

Given the teachings of the references, it would have been obvious to one of ordinary skill 
in the art to prepare the material of Tajima et al choosing to employ the advantageous polyimides 
of Okada et al. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Amanda C. Walke whose telephone number is 571-272-1337. 
The examiner can normally be reached on M-R 5:30-4. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Cynthia Kelly can be reached on 571-272-1526. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
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Amanda C Walke 
Primary Examiner 
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Primary Examiner, Art Unit 1795 



